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Abstract: - This paper describes an Electric Power Monitoring Device for low voltage (127/220 Volts)
distribution network. A small sensor box makes an automatic phone call when an outage occurs at the
costumer residence. An automated Call Center identifies the device and generates an acknowledge signal to
the calling device. Many Power Utillities uses the Call Centers not only for customers complains [1] but also
as a way to register outages [2][3]. Currently most of the outages in feeders or branches of electric power
distribution in Brazil is detected and registered from costumers phone calls to the Utility Call Centers
(generaly a reserved phone number 196 for this function) [3]. When a feeder outage happens (that causes
generalized outage), thousands of phone calls are originated causing a bottleneck at the Call Center. Usualy
most of those calls are not completed. Increasing the number of attendants to handle 100% of the claims is
economically impracticable. On the other hand only through the phone call the Power Utility can receive the
information about outages in feeder branches, after a key fuse for example. Using the device presented here,
the Power Utility can receive a higher number of pone calls and have more information about outages in a

shorter time and with better accuracy.
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1 Introduction

Among the problems that compromise the quality
of suppling electric power, the not programmed
interruption of the supply is the one that brings
more prablems and damages to the costumers. All
interruption has as cause a defect in the electric
network and one can divide the defects in
distribution networks in two basic types. defects
that causes a restricted outage and defects that
causes generalized outage. For generalized outage
we understand that the protection equipment at the
substation operates and al the costumers who
depend on that feeder are left without power. For
restricted outage we understand that only one
branch of a feeder is left without power, either for
disruption of cables, either for operation of local
protection equipament (fuse, recloser), either for
defect of adistribution transformer [12][13][14].

Currently the outage in feeders or branches of
electric power distribution in Brazil is detected and
registered from costumers phone calls to the
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Utility Call Centers (generally a reserved phone
number 196 for this function). By occasion of a
feeder outage (that causes generalized outage),
thousands of phone calls are originated provoking a
bottleneck at the Call Center. Usually most of those
cals are not completed. Increasing the number of
attendants to handle 100% of the clams is
economically impracticable. On the other hand only
through the phone call the Power Utility can
receive the information about outages in feeder
branches, after a key fuse for example. Using the
device presented here, the Power Utility can
receive a higher number of pone cals and have
more information obout outages in a shorter time
and with better accuracy.

2 System Description
The system is composed by devices caled

"DOG-LIGHT" that carry through the functions of
sensing the outages and originating phone calls.



These sensing units are plugged to the low voltage
electric power network, a the costumers
residences or poles, just after the power
transformers. A non-operated Call Center is
responsible for the functions of automatic
attendance of the phone calls made by the sensing
devices, receiving and identifying the costumer
phone number, generating the information about
the physical location of the branch or feeder under
outage, as well as the information about the feeder
normalization after repair. Through the automatic
receiving unit it is created the figure of the virtual
attendant, capable to take care of up to 15 calls per
minute per trunkline.

All information about the feeders and branches
under outage are automatically generated, or
either, it was created the figure of the virtual
costumer, extremely objective and efficient in
giving the information about an outage or return of
electric power at its residence. The probability of a
bottleneck at the Call Center is drastically reduced
because dialogue between people doesn't take
place, but only a data communication between an
intelligent sensing device and an automatic
reception system. The costumer identification
method is based on the caller ID function used and
regulated by the Brasilian Secretary of
Telecommunications, also known as "BINA" (B
IdeNtify A). A DTMF coded signal having the
caler phone number is sent by the Phone Utility
and this signal is used by the automatic call center
to identify the caller number and direction from a
look-up table, thus locating the power line under
outage.

The technologies used in the development of the
sensing devices and in the Reception Unit involve
microprocessors RISC (Reduced Instruction Set
Computer) and DSP (Digital Signal Processor).

3 Sensing Device
The sensing devices are responsible for the
detection of outages and return of electric power in
low voltage (127V/220V) and to transmit this
information to the automated Call Center. Four (4)
distinct models of sensing devices had been
developed to know:
1. Single-phase residentia unit (Fig. 1).
2. Single-phase residential unit inside a phone set
(Fig. 2).
3. Indoor three-phase unit (Fig. 3).
4. Outdoor three-phase unit (for pole instalation)

(Fig. 4).

Single-phase models 1 and 2 and three-phase
model 3, Fig. 1, 2 and 3 respectively, are for
indoor installation using the costumer’s private
phone line as communication medium. This
solution presents the advantages of easy
installation and low operationa cost. An
agreement is signed between the costumer and the
Power Utility, where some discount on the power
tariffs are offered.

Three-phase models 3 and 4, illustrated in Fig. 3 and
4 respectivelly, are used to monitoring the 3 phases
in a simultaneous way, with the same sensing device.
This solution presents the advantage of using fewer
devices and fewer phone lines than using the single-
phase models, however they need an more
elaborated installation design. The three-phase
model (Fig. 3), was developed for urban installation
in residential or commercial buildings, and is to be
installed in the box of internal distribution, after the
transformer.

Fig. 1- Single-phase residentia unit

Fig. 2 - Single-phase residential unit inside a phone
Set.



Fig. 4 - Outdoor three-ph unit (for pole
instalation).

The outdoor three-phase model, Fig. 4, can be
installed in any pole with 3 phases and neutral,
supllied direct by the distribution transformer. Its
advantage is an easier installation comparade to
model 3. Its disadvantage is to present a higher
cost than the indoor three-phase model, therefore it
is conditioned in a westher resistant box. All
models are compatible among itself, in other
words, use the same protocol. It is possible, then,
to use units of any modd in any quantity,
simultaneously. The expansabiliy of the system is
total because units do not have internal codes that
differentiate them, or either, the units are
interchangeable among them. This fact makes the
maintenance more simplified and economical.

4 Automatic Call Center

The Automatic Call Center has as function to
receive the phone calls generated by the units
sensing an outage, to generate the acknowledge
signal that puts the calling units of transmission in
standby state, after a successfull communication.
The Automatic Call Center has two trunklines for
incoming calls. A trunkline is used to receive the
calls when an outage is sensed by an unit at the

customer’s residence. The other trunkline is used
to recelve the calls when the electric power
returns. The quantity of trunks depends on the
number of sensor units in the region, as well as on
the time desired to receive 100% of the monitored
area. With a modified software, this System can be
used by Regulatory Agencies to monitoring some
customer’'s of the cities, and evaluate the
perfomance indices of outage rates (AIDI -
average interruption frequence and AlFI — average
interruption frequence index) informed by loca
utilities. In Fig. 5, one screen of Automatic Call
Center can be observed showing the events of
outage and return of electric power.
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Fig. 5 - Screen of Automatic Call Center showing
the events of outage and return of electric power.

5 Tests And Results

In the period from March to July of 1997 a pilot
test had been performed with 80 (eighty) sensing
units of type 1 (Singlephase Residential)
strategically distributed in the metropolitan area of
Curitiba, Parand. The voluntary costumers for the
tests had been chosen among employees of the
COPEL - Companhia Paranaense de Energia
(Parana Electric Power Utility). Each costumer
simulated many controled outages and returns of
electric power in its residence according pre-
defined schedules. The results had been observed
in real time through the screen of the automatic call



center, as seen in Fig. 5 and registered
automaticaly in daily files. At the end of test
period, the outages and returns had been
compared, with the registered in the Automatic
Cdl Center. Due to the positive results in the test
pilot, 500 (five hundreds) more sensing units for
pole, Fig. 4, had been installed also in the region of
Curitiba. Currently this system is being installed in
the city of Cascavel-PR.

References:

[1] LEE D. K., Home Monitoring device
Enhances Reliability, T&D magazine, pp. 38-
43, March 1997.

[2] HODGES S. and McMAHON H., Cost
Effective Distribution Monitoring: Real Time
& Historica Benefits, T&D World Expo
Proceedings (USA), 1995.

[3] ASP T., Meter Reading and Remote
Monitoring  Alternatives &  Evauation
Framework, T&D World Expo Proceedings
(USA), 1995.

[4] JONES C., Diding for dollars: Using call
centers to keep tour customers(satisfied),
Electrical ~ World magazine  (USA),
November, 1997, pp. 29-32

[5] DEAN R. J.,, Users Guide to Power Cable
Fault Location, ERA Technology (England),
1993.

[6] CLEGG B., Going Underground, Eletrical
Review Magazine (England), vol 226 no 24,
1994, pp. 32-34.

[7] PAEGLE, E. e BENELLI D. A., Locaizagdo
de Defeitos Através de Indicadores de Falta,
Revista Eletricidade Moderna (Brazil), March
1995, pp. 116-125. (in Portuguese)

[8] TENSCHERT W., Fault Location In Radia
Networks, Transmission & Distribution
International Magazine (Austria), 1994.

[9] FITZHUGH S.L., The Art & Science of Fault
Locating, T&D World Expo Proceedings
(USA), 1995.

[10] GAMVRELIS T. and GELBEIN L.,
Autosectionalizing System Reduces Effect of
Power Outages, T&D World Expo
Proceedings (USA), 1995.

[11] SUMIC Z., Object oriented Modeling of a
Generic Interface Between AM/FM/GIS and
Didtribution System Analysis Tools, T&D

World Expo Proceedings (USA), 1995.

[12] ZAMBENEDETTI. V. C. Fat Location
System with a Low Cost Sensor, Proceedings
of 11l Latin-American Conference on Electric
Power Distribution, November 1997, pp.
340-.344, Séo Paulo-Brazil (in Portuguese)

[13] CHUEIRI I., Dispositivo localizador de faltas
aplicavel em redes elétricas de distribui¢do de
energia €elétrica, Pat. req. MU-7600052-4,
DIRPA - RPI 1339, July 30 1996. (in
Portuguese)

[141LIPPMANN JR. L. et d., Locdizacéo de
fatas em redes afreas de distribuicdo de
energia elétrica, Revista Energia - COPEL-
SIMEPAR (Brazil), ano 111 n. 4, March 1996,
pp. 21-25. (in Portuguese)



